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a. 

IIS. 

i^[IIJS<05'|fiOMl ( M{i . 1 tUiiOlESK ) ^ P 11 

hmziivvv^v-m^^mi.-thi.'iXzmk'Lx^ 

a. 

mm.-hnmzn^uz^-h^mkmmF^nmz 

<rMi-mwm<mmizws.'&ixh:Lt ^'m.tth% 
\m^-^'^\m.mmtmm^zm'Skmi'm.mz 

m^^ii^mikf -f xru>( t , 
miSimi:mmixmm^mzm-i-tmmmi 

mtiMmiim.-ti>mmi&b xr 
u^^m^zii\,^x. 

rmzm.'ft^riXh^. •^•vrmz. ^urxm^i 
w^<r>x-hm V =7 y'jx9t , mix-nn:Ai,zn^ uz 

m-thm.<n\i!,-)]Y7>=JX9if>h^j:hf)VyY^^ 



m.<r)m^miHz^^Lx^w^tii>:ihi:mLt^ 
m^nr^xrv^^m., 

mime j mjmmtmmtzmm'^^'mmiiz 

m^^tifzm^r -f xr\^^ t . 
mm^i:mLxmtm^mzmtimmmm^ 

1s^x'm^^ix, wiMmmmmthmmt. 

rmzm^j:Lxmmit^ixxii^, f-^r^t. am 

TxWM.^Mi^i-ttzi^<r>Xijm&t:^i'r^r^ ^- H 
n^m^ tlfc'Jf^j: <tt HrxDXijm }-yy=yX9t.m 

iix:nmmzMmirziii:fjm^mm«^mzj<^ r 
xw&t \^x^K^iim^thW^(7^^i)yvvvx9 

r><r>x-m h^yi^x tmmmmm^m 
mmzmm^titzti:mmb-thm^B^^ xru^m 

s. 

/•^^f 7x'm^in^-ti,fcif)<om.MV&i^iixtiiijm 
ns^fiiem^niJSfcAMrxmsst LTttj^-rsigisw 

iii^hyyi^X9t. 

msdmLcom^FEmzj^mLxam^ix. mm.^ 

t. 

ixmm^^i:aitithmm^t , 

•y 7 1 ori:TffiBg$ni.i»*ja7i2m<^^iHi!8^ 
s. 

imm9 ] mmmmi. mmmtii^ vyy^^x 

9t):.\>\,zi)VyY\y-^mmhyAi(-Y^^% 

h 9y Sr*-ri.ai^ias:-&tJii*:«7ieii<o 
mm. 1 0 ] mmmmFf-mi\i. 1 ^ -yrrtiir 

h 5 y J^'x jJ'tiM^iltc^igJ^n^^jgCO h 9 yvx9kz 

tciiriem^iiiii8i*itc^tiLTiis$iisi»«ja7iea<^ 
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tirie«a««^^iaiB8<^rV'f<?)p)SStwE 

SrtiilB t-CB5fefi^^t«|&-r^lii|glIlSSPi: , 

[ooon 

[0002] 

(0003] m^(Dm^af'i xrv^m.m.^zmhT'f 
xrv^mimmt. f -^x^'/p-BfiSfi-f (WT, rg 

$tLit RG Bfl-fS:-*¥^^«O^^JT§ ^ciEiirti. 

^(D AC) aft. dCODAClPtJiOr-^-n/fliC^ 

m$)h.^RGBfi#S:A:>]t, milT'f;^ri/>fA-jN/i/ 



[ 0 0 0 4 3 c: m^mm<7)fU 7:^%mi. 1 
[0 00 5 J #tii|@[iiS8t-J±. b7yxx^'c7)y-hm 

mVyyVx9.. "^mWDYyyyTs^lfiiVyV^ 

[ 0 0 0 6 ] ?Sar -f xri^-f^acott^tci, J;!.*^ 
ii1i[lIS8Pt-ifttLSti(gIllS6cOlija<i:. mx.\m^f 

h<7)X\ 3 OOO^Si:V^o tie-5T. 

tmrnx-hhrzib. mim-vrx-mfS^ttzt^- 

(t'^itl.itlC^rl.. lf--yr[*It3 0 0fli 

[0007] :iixi^mw,^mi.i-'yrmzmti:Lxm 
m^t^tixti'o. /}uyhs.y-mn(r>xijtsihyyi^ 
x9 u^-i7xmn<n\-yy>^x9) ti. :i(r>mWMn 
m\<r)\^'fixi}^<r)mzRm.^ixX\^h. mui. :tSigO 

mmm,ff)m^zx-nm vyy'jx9ifm.^fix\^h. 
[0008] f^-irxm^a^Vyy'Jx^mx/mw^ 
m(nvyy'Jx9i,z\m'^. \AQ>svyyi^x9ifm^^ 

htih, U0SVyy=JX9<mWMS.{y t) - 

x'\iiy-^^i^ti, zzx\ mmmm)hyyi^x9 

Sc*«3 0 0fflt^->-7fcJ;3tc^>'^t#t{4. HKC^'Sr 
[0 00 9 3 LA>L, ^NMTX[llSSi^<or-f:t-K«^ 

mvMM<o^^^^<nmbtxf^tLt, ^-/rmcoim 

w^comi. m^BT ^ xru^muiovMt&mzmm^j: 
^m^m-rtzib. »^u<=5rv^. ttz. ^ vrmm 

tt<7)(fA,o|i{i. MaT-<X7V>fgS(7)B«S:*Mt;$ 
[0010] 

[%Bfl*<)»^LJ:oi:-r&iSS] iaUcidt, «^ 
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mutt. fy^-^mw^itmm^-^fcm&T^ :^rv>( 

[00 12] 

^itz^-)]^,mm%=Fmmzf^^ rx«at lx 

^mmzmixim^ti^ . 
[0014] :^wmzx h b . msstif - •/ r 
Hz7VAmzm.it^ix. m.(^Wi-mm<r>y^:^ 

iiisiio?ii«oMffl (Mii, iia±<7)iE^) <r>K-nmvyy 

^mvy yjxi' bMz^ y h s y-m,imm-h 
io^zm^Lx^m^tih, 

[0015] J: 0 (:*%Bflc7)S«tl]S8^gT'(4. 
9bb{,iZ:^uyV^y-^mmmhy^ ^-K« 

^OA:<iiffl h 7 y v-'x <7)MffiflE«0{f 4.0 |i co^iM 
>^:5'tai:^Wh7y>''X:?'<7)-7.yf-y/*j|6]_tt, ^'v 

[0016] m.<mmb^mmzmm%^ 
rmmz^-t h tdih<rm^m.-(fmt^t^b^th 
T^m^timm^wzm^f ^ b . m^m^ 
Lxmm^m.^z^mhimmm-^A,x'm 
mti. mmnmrnrntmrnmb. mmwk 
^Mmm^mbx-m^^ix. mmmmmM\t. 
?si'mi(r>^^xim.m'yrn^zwmY.^fi. mii^f-v 

rcD^^ii. J^-! 7xm^i^^^t^tzib(0X:hm^i 
g»t. r^^-\'im$tv/::m<7)Amh^yi^:^^ 

b. mix^nmzM^'Lf^iii:hm^^mimmmmz 

y>M rx^ssfc LX'tti^timntmw<r)tii:f} hyy 



^m^tt\.tzwm^(mmmn:z'jif^Lx^w^ti 

[0017] 0 ^z^mmz^hmm^m.-^^ 
\^xm^^f ^ xr\yA^m<nmmmzmh^mi 
mm,t hb.i-/ rmx'mmmw^\t<Dmi}^^ 
§v^yiJ6tc, ^izmm(r>mMfi)-^M,Th*). *»o!^(f 

mm-t^zbi}<x'^i, 

[0018] 2|s^Bflt4. AM Txm3St-ia^tl.^cy>c7) 

mm&^^iixtii:hmfiimim'Fmizf<^ r^^ 

LTfit*&-r^aStc7)!li;V h yyi^X:?b. mtmSL 

(nm^rmmizmixmrn^ti. miii&^VK^m 
xmmA'kiiiijthmL<r)^byy>x9b. mi 
mmm^ib m^K:f]m^b comzn^ trzv&im^ ix 
m?^^m&itii:hthmmii^bizi: *)m^^ti^m 

[00191 *fiBB{i. mmcnmi^b . mmizmim 

^^miRmz-^ihfz>^<Dm^WLb^m^mb^^-t 
i^mitmnm^^ixrcm^BT ^ xru-^ b . mmit 
^mf^Lxmsiit^mzmt^mi^mmb, mi 
fm^mmtmwimb . mii^m^immm 
mmbx'mfs.^n. mmmmmii. w^o*(5 

/nm 7xmmm^t^fz>^<m^mEi^i-fx\ii:hm 
^imammmmz^u rxmat bxm-thm^<^ 
'iiiiYyy'jx^b. miymjn'^wmin\z%^ lx 
les^ix. w^wism,m'm'!x^mm^wm 

YyyV7.9b. m^^WSLb IS^lftBSE 

s. 

[00 20] 

[^Hjo^SlcDJgffi] HI {4. *ISHJ1^affl L/ctSiPbt 

ixr\/^^m:^s\.x\-^h. zcom^BT^ xru-^m 
S{4. jaftT-f>^ru-fA-^vn ot. SMfi-t^fi^ 

mzm^tiimm&^/i'i ib, mm^mi^ 

^ixtMi^comm I 4 b. Zixhti^t^ 1 4 t^H 

[002 1 ] m^f i xr\yimm.(r)f ^ xru^wm 

iaitt§-*¥5-^ y^^'i^S^M««i^t|3If(^oia^iS■? 
2 2t. RGBfi-^SrE'titl.^'^ Sy/>'NVl'XSrteiI 

•fhi^yvv'jxi'2\b. mkm'f 2 2 tieit$tL/t 
RGBft# ^-*T«ra<^)iiw-C'§ ^tcie-iit sialic 

i^2 3 fc . WmT2 3liieit$^l.it-*¥5^ yOR 
GB<l^S:T'tD^^jitS:Si-tS D/A^S (DA 
C)gf24t, DACSf2 4fcJ:'3ri-D^^ttt^5 
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-tui 4&iA?SH%-t;n 1 i:mmt^fc)hm^mi^m 

(N) con}®ifliK3 i~3N«-#t*. mmm i- 

3 Nfi, eiij^«ia 1 iz^^uzm^BT^xri^^mscom 

^T-f^ru-^igiSIUKl 2|*itc^^ixSll2+£OlttI 
[H]S&S^2 5c^geSrfll^LTi3 0, -f-vrrtt^Oit* 

l0 0 2 33 iililHlK3i~3Ni:{i. r-f^r-Kgf]^ 

h 9 y i'*;^ M R 1 R N S: -en-pn<:OA:^Jffl!l 
b7>'i^';^^'i: L. h5>xX^'Ml-MN$:-efl-fn 

:J'MR 1~IVIRN, Ml—MNti, JKOMTIiMO S h 

yyi^x^lzX'om^^iil. 
[00 24] Xttmhyyi^X^MRl—MRUCO-ir- 

htVV^yitm^izmigi^tL, BP^.^'^Jt-HfifiggS 

iy^y. m-h^UT:^WMm.^y^yBUzmm^ii 
Tt^&. A:J]iilh7yvx^'MRi-MRN<oy-;^ 

l-MRNcO^-hioilfKU-^y. 
Nc7)h'w^y{i, tt1@0SSi i-lNi*|(7)AMrxfia 

i^mmmzmm^tii. 

10 0 2 5 3 ^mmmx'ii. . JiM<o j: o t am r 

MR 1 ->-MRN*i#ta*i(llSS3 1 -3 NH^tJtL 
Id «: k(V<is - V,)2 

fflL. VasfiMos h5yvx^<Dy-h • v-xm 

[0032] ^^fflCDh^Vi^'XiJ'AJiStt^iXl):^^. 

KU'-f y«^«ofpidJi»5^ (2) (3)(^X^izm 



^<!0«8g I b\asi)^Nm(r>mm^l^3 1 - 3 N<0 h 7 y 
x'x^'MRi~MRN(cA:'3$iiS. ::h.4.A^)ffl!lh7 
y M R 1 ~M R N*51iillllK 3 1 ~ 3 N CO.* r 

^LtffiM$ixl.. BP*>. 04{cii^$fi.l.J:o{cA:>Jffl!l 
h y yVx ^mRtf>'ii{hm V y yvx^mzm^w.^ 
tlh> ll4(^IllS8^'C:?-y*<tMliIlIS83 l-3Ncoife* 

^z^n im 4 c^lElJS^ ^9-y^7vcrmsmw^9 - y 

( 0 0 2 6 ] ^«7)J: 0 ^j:imWmmMzX 0 , 

<ni o\z.\.xm^<mmmm.^fih. 

[00 27] yM^-Y^m.'^KtzX-y)mYyy'y7.9 
MRl~MRNi7)-eix-eil<7)y-h • V-^^P^HEEti;, 
h9y>'*:^^'MR 1-MRNCO^n-fmcl bias/NO 

l-<S*<ffiiX}t i: # <7) h 5 y :? M R 1 -M R NcT)*-? 

[0028] ::c:x\ A^]i!IN7yx;^^'MRi~MR 
N<ogMimE(Vt ) co{f^,o#'S:AVR i tLs aJ:Jj 
fflj h 7>'£/'>^.^'M 1 -MNcoBfimStOJf'^oli 5r A V 
I t-fl,. dcotl, AVr i <0^tmaj#ffl<4-fe'p-C- 

*o, avr , <7M.m-nm>m^mmm::-&}.m 

5V>''X^'MRl~MRNOllMl:E. OtOy-h- • 

-^^h. -Hi, ^■nmyyyvxfui-^yiwamm 

tafoT. ti(i[Hl»83 l-3N(cJ:|.?^»ma<^^-vrS 

T'£7)ii^ia«i-i. CI t ifx% , tii§igss 3 1 ~3 no^ 

[0029] ±ie<0^ k SrMlCgiHfl-ra fc J^TWJ: ^ {: 
[0030] MOSb9yxX^{CiStftSH^'fy«8iE 
[003 1 ] 

(1) 

fil.. AVi{iKliBmffiVt<^tf/i,o#$-^-r. 
[0033] 

[iici] 
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Id « S k(VGS • Vt +a Vj)2 (2) 
i 

Id « S k (Vqs • Vt)2 + 2(Vgs * V,) 4 Vi + A Vj 2)) (3) 

i 

I 

5:AVi2|±s (Vgs V,)2 j^«:-<x*«l^/hS<*6«-C#S, 
i i 

Id « 52 k (Vcs • Vt)2 (4) 
i 

[00 34] tjfimt^^o ctoT. H^^y«gilcO« 

I d ma<i:-St . VN'^f Txn,^, I b to [00351 

ir>-C#;t-St, ^nMTXHSEI btiiJS'J (5) <oj:p{c 

lb « k (Vos - + AVr )2 (5) 

^^m(^MOShyy'JX^'i)^S)ht. [0036] 

bJiiJ^se (6) OJ;^tc^Sn&. (IL, MRitih9 [»2] 

lb « £ k (Vqs • Vt + A V,i)2 (6) 
j 

« 22 kCVos- Vi)2+ S k(Vi,-VGs) AV^+ S kAAV^S (7) 



[ 0 0 3 7 ] SfflffiffiCO(f A.ol' AVr i(i h 7 y i/'X^- 

hyyi^x^ffiv nzi,i^'o^ii<ib':>xi,. f-/rfsix 

[0038] zcox 0 iz^mmm^zx 1. 1 > ttismffi 
3 1-3 No^ •/ 7fsx'commm&(rmtii:xm^<m 
ii&mx'th. m-^x, zii^cr,mw>m^3 i-sns: 
m^^tLtzi-'yrmnm2'\>iz5jkLfzmmm^m2 
5 icjgffl LT . la 1 icjs Ltzm^BT -< xru-fmmm 

^ izx mw^it^im-t^ z t tK'^ h « 
[oo3 9]jic{c. mei:m^^x:^mMcom2(r>mtm 
mizmhmtm^mmiz^\>^xim-rh . 
( 0 0 4 0 3 s 1 mmmmx'ii. m^t uzji: o izt v 

\^yrn<r)mwmm\-'3n(nmi^x'WXfz-t^ 

XSrJ^O, ZZX\ JilB(HlSI}3 l-3N<!0fflBSN«. M 
;ctf 3 0 0 fcV^a J: o=3r;*:#^rii5:t:SC:i:*<^V>«?) 



X\ A:tliIh7yi^'X:J'MRl~MRN{iHf-^XiO#^ 

[00411 ll6K^t^m«Ji:. C:o^.$-eSi^L 

tz^<r>X-h 0 . ^iJ^ ^-t J: ^ ( N ) <?) 

tii|i[IlK4 l~4Ni7)Lfi (L(i, lULhiOiESc. *ll 

si}g®T-{i L = 2 ) »ciiigiiis§rtic. xi]m vyy'J 

X^'MRl-MR (N/L) *^^ittTffia$itTU 

LttT. -?-(^^fJ$ii/::A:>](ih7>>''x^'MRi~ 
MR (N/L) *<Llfc#c?DJiilllIK4 1. 4 3.-. 

4Ntffia$n-cv^&. 

[0042] ^fc, w.icommBmtmmz, xi^mv 

7yi^';^^'MRl— MR (N/L) coy-htJil/Hk 

[004 31 Z(r>3^o{z-ttt. A^Jii)-7yv^:?M 

R 1 -MR ( N/L) tfO-t-f Xl,i^W.\ CO%tmm<0^ 

[ 0 0 4 4 ] la 7 (i , *I&B30IS 3 cr,^^ymz%h% 

mi^^<^m^ijrsLx\^h. i'-,rni.zm^j:ix 
m.^tifzmi (N) ffyimm5 i~5N<o^^>f3r- 
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[004 5] M=2. P=l^%^cr)mVh 

0, imm<Dmmmmi, 53. •-. 5 (n-d 

rt«:J^^7r-H«i^?a^v:h7:^>''X:J'MRl. MR 

2. -. MR (N/'2) co;^*. KP^y*5j:tXy-h** 

im^y^y^:iim^ti. ai;'iffi!lh^>>''^^ivii-M 

igK52.-. 5N^<Dr^y^-V1^mWzh^y'J 
^^rJ'MD 1 . MD(N/2)a. vi-iyniiwy 

[0046] C:coJ:ot::-r^fc, ftSESMML^cffi 

->'c7)[i]SS£0U--f r-^h^^rvv .lii^jKOjMtffli.^.l. 

[0047] t^j:h-h, ma (a) t^-f J: dfc^^^^r 

- mmntc y-yy'y^^tr^^- Ymm-^tix^^ 

T. 08 ( b ) t^-fct 0 tC, 08 ( a ) «OS;4sl5|J§cc 

iHfir^ :f-¥mn^ti^zhyy>'x9<7)Yu>i ya 
■^y) izi^mi. ^(:>i,zmY-7y=Jx^'(r)v-ximw. 

7-fyVss (0c7)TiB!l<O7-fy) izmmi, ^tllZ 
J:Os 09 (b) ^^^^^^*|llK-'^•:}'-y*^Jgld^$i^ 
l>, ClcOigSS^N'^' 0i|;t«H7t:fcttl.A:>3liJh 

[004 8] ttz. 08 (c) iZ^.-tXol,Z. 08 

(a) <Dm^/^f'-y<7)mmzi5ii-f^y^:^~Ytnm^ 
tiX^^^j:^'^hyyi^xi^<r)Vu-i y<r>h.-k)^'\ rx%Wk 
^^'fy mfnm<r>'jAy) \zmi.\^. y>{t~Y 
nim^ixfzhyy'Jxi^<r>vu^y. y-hnxi/v- 
xk. t-YW^^tix\^^j:^^\'^y>'xi'(r)v- 
xi:mmy-^ yv s s (0<oTiH<^7>f y ) 
4. cittiO, 09 (c) {cjK$^x?.[518S^N°^-y*« 
J^fig^iil.. >i<7)li]S§M':5'-y{i. fi5iR{f07(cfc{t.?. 

h^y-Jxi^MD I b^uy h^y-m^<7)ailimv^ 

yx'x^'M2tcffli-tl.. 

[004 9] 06c7)tai@|llffi4 2<^J©^. 09 (a) CO 

Vyyi^xiPURfimmu^miiZ^ix. hyyi^X^U 
o;**«A'>f TXl&^y-f yB Lt5J:L<m®7>f yfcg^ 



[ 0 0 5 0 ] 0 1 oji. ^^mcof^5<^m&mmiz^h 
mm^m^mm&iTP-rmx'h'o , "f-^^rmzmmz 
SiUWzm^ (N) ffim^msse i-^eNc^ru-ico 
mmz. :/}uy h zy-m^(Dr^ :^~mm^tif.zA 

^fHhyy'Jx^MR 1 , MR2ifi^tl^ilSS.^ilX 

(-^1.. ^7^^, ztitx'crmmmtmmzY^yjx^ 

MRl. MR2coy'-hfoJ;tXKl/-f y(imaSlbias*« 

-;^msa5i9'f y V s stzmmtix^^t, 

[0 05 1] *ll5temccj;l>t, ;*l'yhS7-(Hlff& 
imfii-t^Xfjmhyyi^X^>MRl , MR2i:lti|Blll 
» 6 1 - 6 N rt(??aj:>]IBlJ h 5 y j/'X ^' M 1 -M N i: 0!E 

mim<txmhyyi^xy<7i-^yi'yy{:^<i. n 
[0052] t.t^. immmrc\twmn^\-(i^ 

ifW^l^y-'/r^WmtLX^LX^^h^. Z 
(0$mmmzhyyi^X:!^MRl . MR2$r#Jirtl.cO 
^X-mX' # & t V ^ 0 f i).^[A*J> & . 
C 0 0 5 3 ] 0 1 Hi. *liHH<7)IS6<0flSfi}^®W*S 

iLKhtifzmicom^m'^com'i'iz^-^^ rxmmvy 
v^y-mmmitzmx'hh, -t^h-h, mmm7 

1 . -, 7 i , 7 ( i +1 ) , -, 7N«0d*>, tiililll 

»§7 itztiizmt^mmm^i a + i) b<m 

tc. i]VyV^y-mf(r)y^i!-YW^^tlfzX-hm 
N5yy;^;5'MR2. ViR^^mM.^flX\■^^h . 

(c, ii?mm%x\t%A(7mwm't'm.\z. 

i|iiaS571, 7N(0J'Hll{Ct>. >!i'U'yh57-[II8ScO:J^ 

•^5r-H«gE$fLyiA;'jiih5y>/;^^MRi. mr2 

[00 54] ^ilit-<7)|IMJB®fc|3I«t. fit 
^imKhmVyy-yX^WRl , MR2. MRS, M 
R4<0y- yHi-XfYVA y««8£ I bias*««t&$il& 

A^rx«s^S7^yBLt^i^S*i, y-x{i«js 
yvs st:tgsg$n-cv>i). 

[ 0 0 5 5 ] iXtC. CliXiT'iO^MJgSTlftBJL/cliil 

Wk^wmh, 01 2{c^$^i«.tgililll»(SA:^«<i 

llSJi, Jlilb5yy:^^'*J{a pair of differential 
\x^\%\x>x^)^m'^hVyy^JX^yiv 1 . Mp 2 1 
111^ b 7 y i^'^ 9n\.Zr-)-V%m'(.^\ 1 current) $r4 
;tl) h7y>'':^:5'Mp 4(c;J;SB»iij®(current source) 

iiXr/mshyy'yxynco-^cotii:^^-})^ 
ytzW^:hmi3XX/n,^iaimt/^m^tit: Yyy'J 

X^'Mnl. Mn2(Cj;4X?^y bS^-lHlS&t'C^^ 
dl:^]*filigJ4. V'yy'JX^Up^, Mn3{C 

i 1. 3 yry ,x y y h 5 yi^'x ^'Wt: J: -5 ■cfltfi^Six 
s. ^fcs Mpx^iP■^^:^./^Mos^9yxX:?, m 
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n X {d N ^ A- ^^yHW O S h 7 y ^' 5r -eix-fix^-f . 

100 56] KTimmmmzx^k. ni:'jiiiiea<^tti:^ 
c L<7)mmmzj: t) , mj\^~7'mm.m.izm i (o^ 

h-h . nntfi Ib'khb^ (r>mb - 1 8 0 cont'*) 
*ll#fl=aiHN o . 0 9/1 2 8. 4 14l2i¥L< 

[00 57] c:c-c\ mi2iz)nthy^:f-mm^ 

<XJth9y>'x^'Mp 5*j<J:yfAVrx«8![MI b 1 

ti. h7y>'';^^'Mp 3, MP4^^y-^>'^Mrx$•^ 

Mi ( i = l. 2. N) l,Z^-7Xm^^tl6. 
[ 0 0 5 8 ] 0 1 3{i. m<r)immt:7rrt. m l 2l,z 

mLfcimmm'iii. m.mx-7fstxdi,ziii-nmmfi(r>m 

iJ^ ( h7>'i''X:^'Mn3i5j:l/Mp3«HU>( y) 

<^«lic7)<i-^A:»3JiB^ I n-iziimi:muzn()\^T—i^ 

7tr:i7mfSt.(7)m^. ±t¥'0(^XJ\^-\^-h (slew r 
ate) \iV-yy'JX9Mp3A^(=^i^^iX^m^itmS. 

too 59] Z(7)j^mi.^-tifz>f). 01 SCOtililllK 
ti^SSiOAV TXlgaSrtt*^tS hyyi^X^M p 3<0 

M p 6 J: 0 A:>ifi#«ffi**Iffitt(c^'ft tfcc: t 

X:5'Mp7^:ty$-ltT, L^rtm^tlim 
W.i:hyy'Jy(^i'Mp3coy-hfU7Xi^lX\>^ 

ir^t-mm^ixtih^yi^x^Mpsizmi. n 

^yi^'^^rJ'Mp 3wy-b>>MTXcr)^ESr;*;#<-tl. 
[00 60] $/oti¥McSiW-|.fc. h^yi^'XiJ'M 

p6{ii;ffii!s$:fiBKt, -e^y-hti^N'^rxess^^ 
ffl h 7 y v;^ ^ M p 5 c7) K ^ yfc J: y- h fcg^ggS 
ittvi-g). h-7yi^';^^'Mp7Jiy-h*>'h7yi^X^' 
Mn4t5J:i;fMp6<OKP>f yfcJgS^^n, V-X*<>'n' 

'f r ;^ttgiE}*Sffl h 7 y i^'x M p 5 £^ F 1^ y 13 1 t;f 

y- b K I^^ >-*Wi)!Si I Lt«ig8$tlT 

[0061] mmifsmzthtiMz. v^yi^xm 



n 4 fc A^)li^S2cO h 7 y vX^-M n Ui[S]— y-'f 

6i:L, ttz. hyy'JXi^Mp6<^V^ X iVlXL) 
Mp6t±. A^)tii|iS2cOSSS®N5>vX:J'Mp4<!D 

•t'fx (w/L) Mp4(^o. emvfyhtth, 

[0062] fi^A:>3JSi^I N^■ , I N" ^{CEpjn^ix 

s^TiN* ^mEmm(om^x:hm i n- <omEJ: 
4*»<i>«*&$ni.mffi<o*^iiiTo«o&&>'gjn. ^^oh 

yyi^Xi'Mn 1 <7)^SE*<N7>->'X^Mn 4 J: 0 3 

ii6^i(4, hyyz^x^MpA i:r)m^tiim^^<r> 

0. 6^t'*)0. h7>'J/'X^'Mn4tBriiXl>SsriJ:>) 

^rO, l>9>'i^';^^Mp7J4jr7i:^:S:^>:y>. ItMiRI 
L*»<^«if&$nsmSitll h 5 y vX^ M p 5 1 jDiLSiX 

[0063] -If. fi-^A:*!*^ I N+ , IN- ratCEP 

ip§fi.§A:^3fl^iaffi7msoiEffi1t<^«EJjiLfc.<ot 

I' . 0 , ELBJcoft-^A:*J«^ I N+ oSE*>'ftffl!lco 

ft^A:^JiS^^ I N- OP/f^iiJ-UiiSv^t 

h 9 > vX n 1 1:: h 5 y xX ^' M P 4 *><5tt»&§il 

amacOO. 6^XK>:k^\M^iif^lAtl. Z(Dhyy'J 
X^Mn I COM^iii^h y yyX'f'Mn 4i,zj: 

ti&,z<r>t^. hyyi^xi^Mp6t-(^mi^^ixi>^ 
a«4. h^y'jxmp 4i)*hmi^^iiim^(oo . 6 

(gT-J) 0 . Yyy'JXi'MnA izmti^^^J: 0 V > 
F7>>''X^'Mp6<7)FU--(yiaE*«ffi<^'5s 
\-yy'JX9Upl\iityt^j:h> CfitJ:'). 
1 L*>4.fll*&$iiS!|ia[{4N9yi^X^Mp 72r^tT 

rx^ss;^^:^ hyy'Jx9y[p5 \,ztm^ixh tz 

y). F^yvXr^Mp 5<^y-h • y-X^lffi«:*c# 
<^:0, h9>i^'X:?Mp3*»'?.«*&§itl>m»i[t:^# 

[0 064] ic7)cfcd{Ciai 3<7)Jii|ill|8&{4, A:'3fi^ 
nK-hWlSHz^it-fi, 1 1 {iZ\^1iimm<r> V yyV 
xmp 3*>ii>ttl&§<tl.lSSJ**;«;S <^r«. i o 

[0065] <IC-C. 01 2t><}:tJf01 3(Ct5{tl.^^-^ 

jj-- FScSl^ix/;: b y y'JX'^Vi p 5 Jil/VN'^ rx% 
ajUibKi. Vyy'Jxi>yip3. MP4<7)y-h^N' 

X^'Mi ( i = l. 2. -. N) (CjioT^^^il^, 
$<^t;, 01 3lCfc{tS^grijiI L(CO<,^Tt.|Sl«tCfll 

[ 0 0 6 6 3 0 1 4 {4. *l|B8<0||6<0||]5fi}^®tC»S 
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m.mmm.$:ff^-r, zmmm^mii.. (n) 

<^tHilHl8l2 0-l~12 0-NiJ::t-ri.. tM^ilslSS 
1 20-1-1 20-N{±. mUf. Hlt^^LJtffllA 

T X r ^ gScr)JSH^Br -f xr U IgijjlHlK 1 2 rttc 

mtii. f- yri*ifc:0w&«5ri&it?&ot:itS5tt{c 

mm^ti^. linniKi 20-1-1 2 0 -NWi. a 

'fr;^mSl«*&ffl'7)b5>'i''X;J'Ml-MNi:. /UT 

^mMVyy'J:^l?MF l-MFN*i-?-tl-rtl^(t^n 
X^^^. W^. JgiilHlSSl 2 0-1-1 2 0-NcO*« 

-''?-f7X^ft*&ffl<0h9yi^'X^»Ml-MN 
CO 1 h 7 yi/';^:?M F 1 -M F N<7) 1 CJ; 
0^fiX$iXl>. K^h^yvX^MF l-MFNcO^/7 
HV-f >'f± N 9 yi^'^^^M B 1 1 M B 2T'l8«$il4 

[ 0 0 6 7 ] TXttaSS^fflcoma I biasJi, h 7 
y>''X^'MB 1 tMB2f1iK$iXl);<7^yh 
KSrtrt-LT. l£ffih5yi''X:J'MF l-MFN*>A,tl}:^] 

^ yi&x-n^cnmziibtrzm&iz^^tL. iiii@*sAi 

^MF 1— MFNC0^'-h(3^tj§t;Epjp§ftl.. 

[0068] mmi:tsmzi-htiisb. mm. m^vy 

yi^X^Mi ( i = 1-N) »i#'!?|SIt1^'fXT-$>'5. 
ttz, ^hyy'JXifMF i ( i = l~N) CO-tf-fX 
t=S-^|31tt-tl.o ^^IZ. h^yj/'X^J'MF i (i = 
1-N) coy-Mfg/'i>-'-b;i (WT. W/L) Srb7 
yi/;^:?Mi ( i = l-N) tfOW/LcOl/Nt-rS. 
^•C(^ h 9 y j^'X M i ^> t/^l^^-C fiO h 9 y i^'X M 
F i<^'?-/f-y-/miiXX\>^im^. b^yvX^'Mi 

yyi^X^MiliZ^JXinj^l i<7)l/NT'J>^» h7 

■c\ hyy'Jxi^MF nzi^hhmmiiUm^ti. ^<r> 

mtY3y'yxmif.zmt^h%mi it^L<'Srs. 

[00 69] L<r>Yyy'JXi'UF \\,zWxhWkffi^ 

Id oc SkCVos-VlfAVKj)?' 



y^-t'it^Sil, ^eSl bias*<h7yv;?.^'MF i \,Z 
g^^tS«cSc7)WJ:0:*ctv^^{c^i. h^yyX^'MB 
2coKV'f y®BE**i§<=fl:S. ClcoHl'^ y^EJl, li 

MF i tB5ii-&mffi^:*l'< U, h5v>'':^^'MF i(c 

SSnsmSico^aA^^iiSt lbiast|^t=5rl., tfz. mz% 
85 I bias*< b y y i/'X^'M F i tSilti|.lSic7)fa J: *)'h 
$V^%&T-{i, h5y>'';^^'MB2cOK^^ y®BEA<{S 

CLcoHi'-fymEli, JillillA 1 t-ciiii@$ 

b7yi''X:J'Mi^rf>t;f{Ch7yi^*;^:5'MFi(7?^^' 

S-'h$< L, Vyy-Jx^UF i (;8£h.S«a£0DW*«li: 
aibiastl5lttc=5:|.. 

[0070] ^mymmxu. ±.^Ltzx o tc^tiisiEi 

Kl 2 0- 1-1 2 0-N(C:«-SS!LT^1Sb5y>''X:J' 

x'h':>tcisMV'yy'yx^uFtK ^mmm.'><imk 

0SS1 20 - 1-1 2 0-NcO«NC^^lE-t.SNfflco 
Sl^h^yi^'X^'MF l-MFNA«^{t^>iX, Cit^>CD 
eigh^yi^'XrJ'MF l-MFN*<«-tiililSffSl 2 0- 
1-1 2 0-NCO^nM 7xnMim.^'±h\^il\-yy 

[00711 icoJ: 0 ^j:^immffMW,zi. 0 . lilT 

{zi.h^mAt'^mk^iih. 

[007 2] ^h^yi^'X^'MFl-MFNlCi^iilC 

MF x—UFWz^Mixi^i^ynffy^B.ifWxfc.^ 

<r>hyy'JX^MF I -MFNCO^-^rcoy-h • V-X 

^mBco^miz&^mt^j:^, 

[0073] Z^X\ m^hyyi^X^MF 1-MFN 
<7)mmnS. (Vt) cr)tf^>og'SrAVFi:L, tliX^h^ 
y v'X M 1 -M N cO^«E<7){f /c>o ^ S: A V N i: 
St. AVFOjasffWRB^Iiti-fe'nt-fcO, llSgcWi^ 

b^y^-'x^^MF i 2rSaxl)l;«5c7)^im»:eoJ: 
: 

[0074] 
[ic3] 

(8) 



Id « Sk(Vas VtMVFi)2 + 2(yGs Vt)4VKi+AVFi2] (9) 

S2k(VGS-Vt)AVFj B-tfPlijaeit. SAVrZ fl E (VGS-Vt)2 ± »l 
i i i 

Id oe Sk (VGs-Vt)2 
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[0075] ZiXii. h7>'>'';^^'MF9-MFNtCcS 
J>-oT t AVfi = OOhfi t{i(ir^U^VGSt=5rl.it 

1 2 0 - 1 - 1 2 0 - N<0?BB1|8![<0»{i, f-y 

7lS](;:J:(i-f. ti<ilslS&l 2 0- 1-1 2 0-Nc7)#^ 

co/N'^f Txmss*^ I bias'^'hSi^mmw 120-1 

-1 2 0-N(?3?g@l|85O|PCjS#<OX-. f-vr^co 

Of- 'y rrat'<7)ii$rffi^t-?. z tx\ m^m^ 120- 

1-1 2 0-N«0f-y7m'<O^<O||t®iS$-tl)C: 
120-l~120-N<7)f-.y rmX'<r)m'UMAcr)^ii 

i2o-i-i2o-Ht:mmitLfci--/ymum 
2 fpiZT^ ucmmmm 2 5 izmm tx.mi (c* l/c 

(T)^ y -mx'<7)mmmmmx/'mt(r>ii(>r>^ < 

[OO76]015t±, 01 4i7)^|S|S&^awtiteS 
A IS:. h7yi^'X:J'MAl tmaiSI Bli:t'fSBS,t 

fcv~x7tvTizx^Lfzm7<rmimm^Lx 

[00773 01 6Ji. ll8<^IISI0B®<^mSllHlSSIIffl 
i^.LX^^^, Z(Dmi^mzX6b. 014(7)mS[IISS 
^Scoti^glSA 1 A<, ti(i§5A 1 <7)A:']mtc(5t^c« 
ag5:ll4$-li•&^7y>''X^'MAl Ofc. Z<r>hyy'y 
XrJ'MAl 0{c8£h.l.m^i:^NMr:^mai B2<r)|im 
jjilS:A:>Jfc-f6^^^ ;t-F«^$iX^v:h7yi^'X^'MA 

lit. Vyyi^:^^MAl lb^lz:t;UyhS.y-i 

m^L, hyy'j:^i'MAioizmi^m^t^urx 
«ai B2<r>mn,^^mmixtiititi>hyy=jx^ 

MA12t. ^c7)^^A^lt-Sr-<:t-H^S«E$tl/i 

;^^IVI A 1 3(4aj)^ h^VvX^M l~MN^:/i>mcS£ 
m h 7 >- X X M F 1 - M F N t W >- b 5 9 - fl! 

[0078] iJiHB2rfS#{=-ri./s:«'). Vyy-JXifUA 
10~MA1 2c7)-t'fXm5]ttL. h^Vi^'X^'MA 
1 3C0-9->fX(ib7yi^'X^'Ml~MN<0^f-^Xi:^U 
\,^tth.^tz. I B2 = 2 Ibiast-rS. 
[00 79] V'jyif7.9mA\0X'mimA\(7)X-)] 
«ffi{cjtEb-C%4 L^cSoS^^nM rx«SS I B 2 1 Jtfi^ 
H^jlJi, h7>-i^X:?MAl li:MA12tCj:l> 



i-^T. eMh7y>''X^'MFl~MFNC0«Bi[(!0ftJi 

'i^i^,X^±^<tchfz>i>. VyyVx9WB2<r)\^\^ 

^yns.\iTi)^h. ctoT. ti^^AioA:^h7yj^' 

[0 080 J h^yi^'XrJ'MAl OT-iiig8gAl<7)A;»J 

Sl*^ I bi.3 J: I'^Bt, i£m h 7 y xx ^ M F 1 
FN<0#^{=8iai|,ma[<01^%fIJ4. Ibi<„/NJ:0^h 
§<^>). InX. i£^h7>-i'*X^'MF 1~MFN<7) 

«gE<0«{4 1 bi„<fc <^:^i^s:y). Vyy'Jx^m 
B2<7iYV4ynSM±.ifh. ioT, tiiliSSAlcoA 

X^h^yi^'xr^MAi Qi(ny-v ■ y-xllE*</h§< 
^0. A:J]mE(cf£;t-Ci%4t;^c«tSi:^NMrxmai 

[0081] -IKfc. WMhyyi^y^^MF^l^^r 

\.z%m\tLt:imm<^mwL^x'mht. mm. 

ESScoWj*'' 3 0 0 1 # t § Cl t if^\^(r>X\ 
m^Vyy=yx^m¥ i ( i = 1~N) ti. 
^jiVyyi^X^t^j:^. M^mmmif^m^j:^ 

Smb^y^-'XrJ'MF i ?:JgilBlHlgS«OLiit)S(;ie 

[0082] 01 7(4. L = 2hLtz%9(r>%Wm\iZ 

m^m^^'m.^^^LXK^h. 

[ 0 0 8 3 ] 0 1 8^011 1 ocnmmm^zi^hmm 

SIB<!OJ:ot!lJ>&h5V>?X^M i ( i = 1 -N) -"f-gg 

^yyy-JX9mF 1 {i^l—H) tiivyv^y- 

t:mm-hmw>^A i (oy-^ ^r- mm,wzmk<n v 

^^-vX^MAl 3 - 1~MA1 3- (N/2) *«. HI 
lilUffi 2 4 - 1 - 2 4 - N h 9 V i-^'X:^ M 

F i k2ci:tieSLTt^V\ 
[0084] ^hliZ^ 019tciS-r^l l<?)||i©F^®{w 

i)K m.^mwmncr>TV'i<r)M^^zRm.^rihz.t 
x\ mmvyy=Jx9y\¥\tuF2tm^^n}h<^Y 

7>'xX^'Ml--MNi:co!Ei[SrM< L. V yf-^^^S: 

02 0 icintm 1 2 coSli!iSJg®,ai^7) i 0 tctiH^A 1 
^^W:t-h'«^$ix^v:b^yxX^^MA13-l. 13 
-2*<. «»<?)Jii|Blll8Sl 2 6- 1~1 2 6-N«0rU 

[0085] 02 1(4. m^^Anmsmw/m^m 
\^xmwLLfzy^i3cr>mmm',z\^hmm,m.i7r^ 

^mLtzVyy'Jx^'UBKnYV^ y\,z^m.th:Lt 
(ciO. Y^y'Jx9y[BitmB2(r>Yv^ym&tfi 
mL<^j:hi.^^zmn-kMth:iti:I^X'th. Zixtzi. 
•3 N 5 >'>''X M B 1 fc M B 2 * W y h 5 
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[0086102 2^z^.-m 1 A(r)^m.^zm$m 
m^wit. @2 1 <oig(§s§A 1 izmivmmi:m\'^ 

^rth7y>''X:J'MA2 2. MA2 3tA:^ia»J*tcm 
A2 2<oaj:')m8J^A:?jL. Jii|gIsIS8128-l-12 

8 - N <^ h 7 y i^'x M 1 ~M N ^ ^>i;f tus h 7 y j^' 

^^-Y^m^flfzhyyi^XjflAA2A\iZim^^ 

mff** b 5 y :? M B 1 CO F W-^ ymEi: ^ L < 
Xd(,znKltil^^l''y7 hmcoh'^yi^xir^hl. 
[ 0 0 8 7 ] ittH«$-fS*{C-ri. b ^ > v-';^ ^' M A 2 

1 COW/ L{i h 7 y ^' M B 1 COW/ LCO 2 fS i: -t 

J:-5T, h7y>''X:5'MA21(C{iIbias«^2^c7) 
mg[*«8lEilTV>S. ^3t. h^yvX^'MBB. MB 
4. MA22. MA2 3{i|5ll:-9-'fXt-ri,. 
hyyi^X^'MA24thyyi^Xi'M l-MNCO-^--^ 

[00 88] N7yi^';^^'MA2 3<0^r'-hlzEPJp§il 

im^^A\cOiEX:hWS.^i. \-7y'Jx9yik22<n 
y-v\.zdm^fih%x-f}%S:. r>t^ . hyy>Xi? 
M B 1 CO H ymEi ^- VISm Uz}-yy Vx 
:J'MB3(Cj;0y-h • V-X^Wi^^\^'<-)^i^7y 

NiCSSixS^ScOfP**. h7yv;^:?MB 1 tMB2tC 

yy'Jx^mK2\-b^h'm^tLi>W^<r^\;)±ti^Y 
'jyvx9mk23\,zwx. hfy>'x^MA2 2i,zt^ 

tl^m^iii I bias J: 0 'J^§ < 'Ji:^ . h 7 ^ v-'X^- M A 2 

2 , it- ¥\m LfzVyy'Jx^W 

A24icA^)$^t. vyyi^xi'mA2A<r>y-yn:s. 

!> m«^Of^*</J^ $ < ^ •) . I bi astcj£# < .J: p (cift^t^ 
tfz. mmh^y'Jx^fMF i-^MFbSizmixl^ 

^(Om^ hyy>'Xi'MBlbMB2l,ZX*)^l'yh 
5 y~Vl)T'0m^iitz^<^ rxitsS I J; 'O'h^ < . 
lEXi)mEmX:hmEX^^^mi. hyyi^x^U 
k2l1)^hmi^^ixh'W)^'rtmifiyyy'yx^u 
A2 3tSax. Y^y>X9mA22^zmii>%^\i\ 
biasJ:»):*c#<=5:l>. Vyy'yX9UA22^zWxh% 

mi, y^ic-Ymw.LtzYyy'Jxi'^A2A\,zx^ 
^ix. Vyy'JxifmA2A<r)y-vn&ii±t<-^j: 
0. m.^Y^yy'JxfUF i-^uFmzmih^M<r>m 



[0089] 

S^ST'Ji. «litc7)Ji.1sia]SS^i:cott^^iagScO/<'f TXH 

mmmhiivy\-^y-m,'.zii\^x, )^^mvy 

y'jx9i^%=f-mmzmhtMz, xiimvyyj 

x9imi<^%TBmz^WLLximthi}K hh^^\t 
nmn'mmm^txwMti^b^zir) ^ ^..,r 

fS!X'(r>X-)]WY'yyUx^<nmW^(n^ih'o^ i'h^ 
[00 90 3 ^Jl:. *?6BJ{cJ:ixB\ znXotsimm 

^m.i:mimmzm^^xm<.z%mmtim^x\ l 
*>t f- -y rmm&\,zx mmit^w^^^zms^ 
T^xrv^m.t:^mh^tifx-th. 
(009 1] ig(-> w&<r)^myy'Jx9iiK 
^ff)f'i>{rxwss.i%^-th\i!,iiv^yvx^\,zw^L 

xm.^1xhZt^zi.^. mMhyy'Jx-?b^m,n 
cr)j<^ TXW.^^%^-fi> hyy'JX:?<r)-7-y^y'/i 
|in±1-S ^ t *<X'# . ^ y 7-SX'c7)jB»mSl^'^^(0ll 
trimt^Ztt/^X'^^. 

[00923 stc. ^^m^zximmm^m^m^^x 
m^BT^xr]^-(m&<r>msimmztni^m<^mmi 
mm-it. ^•■/nsix'<Dimmm.'^m^(omM--^\.^ 

xr]^^'^m^^i-^zt.i}n'^i. 

[011 m^T^xr\^^imcom^i:^^tm 
[02] miizmmibT'<x7-i^^!m'Si^m& 

[03 ] *^0flco^ 1 <7)mmmmmimm^mmc^ 

[m4] x:hmhyy>'xifbtiiijmhyyi^xift(7) 
mw^^-y^^s-rm 

ims] mscoim^^scoh^yi^'xmm^'i^- 

yi:^^tm 

ime]^m<7)m2<mmmmhmm^m<7) 

[08] mmmm^mmthfzi^<r>JU7xmm 

[09] m8<7)mmntiXifmf^m%^z^ix^'tim 

mio]^m<Dm4(Dmmmi,z^^mn^^m 

[011] :^m(Df^5mmmiiZ^^mmm^m 

imi2]:^mimmttii>mmm^mmi7fit 
0 
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